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INTRODUCTION

The seaward migration of salnonid snolts was nonitored by the National
Marine Fisheries Service (NWFS) at four sites on the Snake-Col unbi a
River systemin 1988. This project is a part of the continuing Snolt
Monitoring Programto nonitor Col unbia Basin sal nonid stocks

coor di nat ed b?/ the Fish Passage Center (FPC) for the Col umbia Basin,
Fish and Wldlife Agencies and Indian Tribes. This programis carried
out under the auspices of the Northwest Power Pl anning Council Fish
and Wldlife Program and was funded by the Bonneville Power

Adm ni stration (BPA).

Sanpling sites were Lower Granite, MNary, John Day and Bonneville
Dans (Figure 1). Data fromthese sites provided information required
by the Fish Passage Managers (FPM of the FPC for flow and spill
managenent for fish passage duri n% the migration season. Post season
anal ysis of this information by the FPC provides travel tine and
mgration timng infornmation. Snolt Passage was nonitored at these
sites by: 1) systematic sanpling of the snolt mgraticn fromlate
March through l'ate July at Lower Granite Dam |ate March through |ate
Septenber at MNary Dam April through October at John Day Dam and
md March through | ate Novenber at Bonneville Dam 2) recording
brands; and 3) daily reporting of all pertinent fish capture and
ccndition data, as well as dam operations and river flow data for
passage estimates and travel indices to the FPC Fish Passage Data

| nformati on System (FPDI'S).

METHODS AND MATERIALS

Monitoring the snolt mgration at Lower Ganite and McNary Dans was as
reported for 1984 (Johnsen, et al., 1984). A portion of the total

number of snolts fromthe gatewell collection system at each project

was sanpl ed bK tine at a target rate of "...the |esser of 3% of the
estimted weekly outmigration or, 10% of the weekly tctal of the
snolts collected or bypassed....", based on the FTOT Annual Wrk Plan

for 1988. At MNary Dam sone increase above the target rate was
allowed to collect sufficient nunbers of yearling spring chinock
snolts to mark for the needs of the transport eval uation study.
(Details to be reported in the 1988 FTOI annual report). Mnitoring
activities at Lower Ganite Dam were perforned jointly with the
Washi ngton Departnent of Wldlife.

Sanpling nethods at John Day Dam were the sane as 1937; the airlift
punp systemin unit 3 (gatewell B) was utilized.

At Bonneville Dam sanpling in powerhouse 1 (PH 1) was by dipnetting

évg\l) a gatewel | (9B) using a dipnet basket of the type described b%/
n, et al. (1979), during the spring mgration and by utilizing the

downstreammgrant trap (DSM in the collection channel in PH 1 and
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PH 2 during both the spring and sumer/fall m grations. (The DSM and
sanpl i ng methods were described by Gessel, 1986, and by MConnell and
Miuir, 1982, for PH 1 and PH 2 respectively). Flow data were obtained
fromthe Corps of Engi neers (CoE).

The Sanpling periods are shown in Figure 2. Sanpling frequencies for
the different sites are as follows:

Lower Granite Dam-- Daily; 24-hour cunul ative sanple.
3/25 to 7/25.

McNary Dam --------- Daily; 24-hcur cumul ative sanple.
3/25 to 9/21.
John Day Dam ------- Daily; 24-hourly sanpl es.

3/30 to 10/31.
Bonnevi | | e Dam _
?H 1, dipnet -- Daily; 24-hour cunul ative sanple.
3/16 to 6/30.

PH 1, DSM ---- Seven days per week; 8 hourly sanples plus
periodic diel sanples, 3/15 to 11/30.
PH 2, DSM2 ---- Seven days per week; 24-hour cunul ative

sample, 3/17 to 11/30.
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FIGURE 2. Snolt nonitoring season by site, 1988.



RESULTS AND Discussion

Sanmpling results for field season 1988 are presented in Table 1. The
results of the hands-on assessments of snolt novenent into or through
the hydroelectric facilities at the listed sites are sumari zed.

I ncluded in the appendices is a graphic coverage of the passage index
wth flow for Lower Granite and McNary Dans, diel and seasonal passage
and flow at John Day Dam and capture patterns and flow at Bonneville
Dam  Some duplication may occur in other summaries.

LOWER GRANI TE Dam

Lower Granite Dam nonitoring activities this season were essentially
the same as in 1987, except that, due to expected |ow flows, transport
mar ki ng was cancelled. This greatly sinplified the managenent of
sanpling operations. No significant operational problens were
encountered through the season.

The preanesthetizer (PA) systemas nodified in 1987 functioned well,
and continues to be a significantly beneficial system
Preanest heti zation of sanple fish increases their survival (Matthews
et al., 1985) and it is easier and quicker for sorters to exam ne
them Additional |ighting was installed this year over sorting
troughs and we believe this inproved accuracy in sanple processing.

FIl ows and the chronol ogi cal smolt passage pattern are presented for
Lower Ganite Damin Appendix A The inclusive dates for the 10 to 90
percent segnment of passage for chinook smotts were 4/18 to 5/24 and
for steelhead, 4/27 to 6/2. Passage of other sal nonid species were of
substantially |ower nunbers (~0.1% of the total sanple).

MENARY  Dam

Monitoring activities at McNary Dam were routine and essentially the
same as 1987. Mnor inprovenents to the sanple holding tank floor, PA
(knife) gates, and addition of an electric powered crowder by the CoE
hel ped in making the PA and delivery systemto the inside sorting
troughs a nore efficient systemto operate; additional operator
experience was al so beneficial.

The benefits of the PA system continue to be evident in 1988 as shown
by the Ilow delayed nortality (43 hr. holding). Tests of a subsanple
of marked fish (CWI, branded and adi pose clipped) averaged 0.4%
del ayed nortality for both "juvenile spring and fall chinook sal non"
Matt hews, 1988). This conpares favorably with the 0.5% and 0. 3%
el ayed marking nortality of "spring and summer/fall chinook sal non
respectively'* 1n 1987 as reported by Matthews, et al., 1988. Matthews

~ | nodistinction was made between yearling and subyearling
chi nook smolts at Lower Ganite Dam



TABLE 1. -- Summary of 1988 smolt sampling activities at Lower
Granite, McNary, John Day and Bonneville Dams.

T0TAL  BRAUDS IN  ESTINATEDY zsTIMATEDY

SPECIES  SITM SMPLE  SANPLE  COLLECTION BBl
TIARLING  LoWER cRanrTRd/ 82,408 2,894 2,798,802 2,798,392
CHINOOL  ¥cyAR® 30,75 17,813 2,971,283 2,971,282
J0EN TAY 3, 045 1,260 M,M5 408,675
BoNREVILLE pa41 0N/ 35,126 §21 315,426 406,352
BOVNRVILLE PHAY DS 28,955 125 1,419 285,812
JONNECTLLE 7442 D3N " 159 ¢ 7,058 174
SUBTEARLING LOWER GRANITE®/ 1A H/A 4/ N/
CHINOCK  MCWARY 159,152 1,250 6,884,478 6,834,478
J0RN DAY 109, 148 1,97 10%,438 383,100
SONNEVILLE PEE1 DN 30,415 83 30,415 333,163
BOSNEVILLE PHL DSN  96.413 185 0,644 TM4,102
EONEVILLE PEE DSH 3,744 2 3,744 WA
STEELEEAD  LOWER GRANITE 126,102 1,61 4,750,050 4,750,453
NCUARY 82,572 5,788 222,046 822,046
SORN CAY 4,935 305 13,385 179,533
BONYEVILLZ PREL DN 5,010 115 L0 53,25
BOJNEVILLE PE41 2SN TN 157 7560 12,7
RONUEVILLE PHE2 DS %2 B 2 H
CoHO LORER GRAKITE ) 0 : )
¥CHRRY 21,667 2 AL,
JORN DAY 2,550 3 65 109,335
BONNEVILLZ 2HH! DY 32,005 133,005 445,849
BOSFRVILLE PHYL DSH  40.750 TO9,36  599,1%
BONNEVILLE P#§2 DS 5,555 1 g, 555 N/
SCKEYE  LOWER GRANITE 101 0 1,199 218
MCHARY 2,157 78 251,746 351,746
108N DAY §,113 n 6,011 80,406
BONNEVILLE PRH1 DN 1,590 2 1,600 4,141
SORNEYILLE PEL DSK $,587 5 5;,00 11,820
BONNEVILLY PHY2 DS 238 3 218 ¥
TOTAL CATCE LONER GRANITE 218,61 5,261 551,140 7,551.144
HCHARY 767,280 20,471 11,143,577 11,142,577
JOHN DAY 173,461 5,007 173,461 1,640.59%
BONMNEVILLE P84l 08 104,573 M4 L4513 1,262,889
BONEVILLE PEHL DSN 173,178 804 1,429.094 1,370,730
BOFNEVILLE PE42 DSN 23,367 N 2,1 ¥/

Data Source: Fish Passage Data Service, reledsed Jam. 5, 1989,

i/ Collaction counts are adjusted for the saapla rata at Lower Gramite 2od McMary Dams Jnly. Total ccucts aay rary
frem sther published summaries because cf differant time periods for daily estimates.

2/ Passage Index is collection count adjusted for rate of flew,

3f WMo distinction was aade hetween Yearling and Subyearling Chimocks at Lower Granite Dam.

4/ DX = dipmetting; 2SM = Down$tream Miqramt ‘facility.



éog. cit. ) also contrasts delayed nmarking nortality in 1987 with the

.o% mortality of "spring/sumer chinook sal non" experienced in 1986,
the year prior to the installation of the "new conbination sanpl e/ pre-
anest hesi a tank".

Flows and the chronol ogi cal passage pattern for McNary Dam are |isted
in appendix B The inclusive dates for the 10 to 90 percent segment of

passage are:

Chi nook yearling- - - - - - 4/18 - 5/22
Chi nook subyearling - - - - 8715 - 7/18
st eel head - - - - - - - - 4/30 - 5/30
Coq? - - - - - - - - - - - b/[16 - 531
sock - - - - - - - - - - - bl4 _ g/og

Not ati ons of the occurrence and estimates of chinook fry (subyearling
< 60 mm were nmade for conparison wth the nearly one-half mllion
noted in 1986. This season (1988) chinock fry conprised approxinately
25 to 30% of the total subyearling sanple fromlate April through
early June, the period fry were observed; this period is about a nonth
earl1er than noted in 1986 and 1987. Chi nook fry in early My were
the dom nant proportion (about 85% of the subyearling sanple, though
tctal nunbers were low.  Expanding the fry in the sanple to the total
collected for the period anounts to only about 10% of the estimate for

1936.

JOHN DAY DAM

In 1988 nonitoring activities at John Day Dam were consistent with the
1987 season. No mmj or operational problens occurred.

A new procedure was initiated at John Day Dam t hi s season, that of
direct conputer entry of brands fromsnolt captures. Wth the "valid
brand" check program entry errors are reduced by pronmpting brand
verification while the fish is still in hand.

River flow, Unit 3 discharge, fish passage patterns by species and
diel passage patterns are presented in Appendix C for the 1988 season.

- The 10 to 90 percent segnment of snolt passage by John Day Dam occurred
during the follow ng peri ods:

Chi nook yearling - - - - - - 4/24 - 6/ 1
Chi nook subyearling - - - - 6/22 - 9/ 7
Steelhead - - - - - - - - - 4/26 - 6/ 2
coho - - - - - - - - - - - - b/ 6 - 531
Sockeye - - - - - - - - - - §12 - 6/ 3

| Retention of the smallest Chinook fry captured is not
conpl et e.



Di el passage patterns (Appendix C Figures 1 - 453) wer e consi stent
with 1987 in that the majority of passage (75-95% typically occurs
during night tinme hours at John Day Dam (Sins, et al., 1976 and 1981).
Reversal s of this pattern, though Infrequent, do occur. Such a
reversal occurred in late August (Appendix C,  Figure 21) when about
E9 percent of the chinook subyearling passage was during daytine

ours.

Chi nook fry (subyearling < 60 mm) conprised only about 3% (ca. 3,800)
of the total subyearling Chinook sanpled during the period fry were
observed, early Hay through early June. This anounts to |ess than 1%
of the nunber of fry observed in 1986 (ca. 20,000 .

The fish passage index (FPl) and the hydroacoustics index (H) for
John Day Dam for 1988 are presented in Figure 3 for the concurrent
sanpl e period; My 13 through August 15 (data from FPDIS). A cursory
review of these passage indices Indicate that nost trends, high and
low, are sonmewhat sinmilar as to date, but the magnitude varies. There
was a nearIY 6:1 increase in 1988 of the H over the FPI (5.9 mllion
vs. 1.2 mllion) conpared to 1987 when the ratio was about 1:].

Anal ysis of the hydroacoustics nonitoring of juvenile salnonid passage
at John Day Damis being conpleted by CQuellette (1988).

I n consideration of the benefits in fish survival by using a PA system
at Lower Ganite and McNary Dans, a small scale PA system was
incorporated into the fish handling operation at John Day Dam It was
our intent to evaluate the preanesthesia nmethod described by Mtthews,
et al. (1985) conpared to our standard nethod* in terns of del ayed
handling nortality, but our evaluation using spring mgrants was
inconplete. W intend to pursue this next season, 1989.

An attenpt to conplete a simlar evaluation using subyearling chinook
was unsuccessful due to very high nortalities even w thout any
handling prior to holding; nortalities after 72 hrs. hol ding ranged
from12 to nearly 73% (average 41.5% fromlate June through July (7
lots, total 725 ish?. Most of these fish appeared normal with no
physical injury and little or no descaling; Wwater tenperatures ranged
fromss® to 69 F., not the highest recorded for the sunmer season

One sanple of noribund fish sent for pathol ogi cal exam nation reveal ed
system c Columaris as the nost |ikely cause of nortality-. One group
of later mgrants held for delayed nortality ﬁpreanesthetlzed ~handl ed
and held for 72 hrs.) showed a nnrtality of ‘only 4% (NI QO ile
tenperatures were near their peak of 71° F.  Additional observations

' Diel passage is shown only for weekly catches >500 per
speci es.

' Qur standard method was to hand dipnet snolts directly
into an anesthetic solution of M 222.

j Courtesy of USFWS, Spring Creek Hatchery



Percent of Total Index

HYDROACOUSTICS - FISH PASSAGE INDEX

John Day Darn, 1988

5.0

4.0 HYDROACOQUSTICS INDEX = 5,912,635

3.0

2.0 /\

M,
0.0 - Ll

4.0 FISH PASSAGE INDEX = 1,184,579

3.0

1.0 - ~ / J A
0.0 -k j\,\/\/\/\/\/\/ N \"'/ M \J.l\j\‘" \

MAY 13 JUNE 1 JULY 1 AUG 1 AUG 15

Concurrent Hydroacoustics Monitoring Dates

FIGURE 3. Hydroacoustice Index compared with Fish Passage Index
during concurrent sampling at John Day Dam, 1988.



are anticipated in future seasons.

| nci dental capture of juvenile Arerican Shad is shown in Appendix D,
Figure 32. First capture was noted on July 28 and they were present
t hrough the sanpling season, COctober 31.

BONNEVI LLE DAM

At Bonneville Dam observations of snolt passage in the spring were
made from catches in the DSMtrap in powerhouse 1 and 2 (DSM 1&2) and
gatewel | dipnetting of unit 3, gatewell B. Sanmpling with DSM 1 and 2
continued throughout the season whereas gatewel!| dipnetting was
termnated, as scheduled, on June 30 when it was felt that the DSM 1
sanpler would remain reliable.

The DSM 1 sanpl er was operated from 1600 to 2400, seven days per week.
The actual sanpling rate varied with fish nunbers but was generally
set at 15 minutes per hour (25%. The DSM 2 (10% sanpler) was
normal |y operated 24 hours a day, seven days per week.

Daily flows for both powerhouses, spill, Unit 9 discharge and daily
snolt capture for all three sanplers are shown in Appendi x D, Figures
1-27. Snolt capture pattern is divided into spring (3/15 - 6/30)
and summer/fall (7/1 - 11/30) conponents for each DSM Power house 1
submersi bl e traveling screens were renoved from service in the
operating units on Novenber 21 and 22, thus decreasing the nunmber of
fish diverted into the bypass system after these dates.

During the spring mgration, |arge nunbers of hatchery snolts were

rel eased into the Bonneville pool. This required tenporary
interruptions in sanpling at DSM 2 and gatewell 9B. The DSM 2 sanpl er
was al so out of service at tinmes due to debris plugs, test fish

rel eases, and a DSM video inspection. The DSM 1 sanpl er operated

t hroughout the entire season, but at a reduced sanple duration when

| arge numbers of hatchery snolts were passing PH 1. Notations in
Appendi x D, Figures 6-10, and 21-27 identify these sanpling
interuptions or changes from the usual sanple day.

Cunul ative mgrant capture (Appendix D Figure 28 - 30) is shown only
for the DSM 1 sanpler, the nost consistent of the three sanplers this
year. The PH 1 flow was much nore constant than PH 2 which was
frequently manipul ated for various research activities with the

di scharge ranging from approximately 5 to al nost 50 kcfs.

Dates for the 10 to 90 percent segment of snolt passage by Bonneville
Dam PH 1 as neasured in DSM 1 are given bel ow

Chi nook yearling - - - - - 4/19 - 5/21
Chi nook subyearling - - - - 4/9 - 7/25
Steelhead - - - - - - - - - 4/%6 - 6/2
coho - - - - - - - - - - - b - 6/3
Sockeye - - - - - - - - - - 5/14 - 6/2



The subyearling chinook mgration was conprised of the progeny of both
“tule and "upriver bright" stocks. The spring portion of this

m gration consists nostly of Bonneville pool hatchery rel eased snolts
predom nately of "tule" stock. The summer/fall segnent of the
subyearing mgration consists nostly of "upriver Dbright" smolts.
Speci es conposition of the spring mgration for the three sanplers
(Figure 4) was generally simlar, however, sone difference occurred
between DSM 1 and 2 sanplers, particularly between yearling and
subyear|ing chinook. The DSM 1 sanpler total capture percentage was

| ower for yearling and higher fcr subyearling chinook than the DSM 2

sanpl er.

SPECIES COMPOSITION

BONNEVILLE DAM, MARCH 18-June 26,1988

% TOTAL

501

40

30

N

CHINOOK 1 CHINOOK O STEELHEAD COHO SOCK EYE

B crrevell 8 NNosm1 Closm2

*ONLY DAYS OF SIMULTANEOUS TRAPPING WERE
UTILIZED.

FI GURE 4. Species conposition of catches from dipnetting Gatewel| 9B and
Downstream M grant (DSM trap captures from the bypass in Powerhouse
1 and 2 at Bonneville Dam
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Snolt descaling observed in 1988 catches from dipnetting gatewel|l 9B
and fromDSM 1 and 2 are listed below with simlar observations in
1987 by Gessel, et al. (1988) for DSM 1 and 2:

Year Yrlin Chin. SubYrlng Chin. Steelhead Coho Sockeye
1987
DSM 1 3. 7% 4. 1% 4. 1% 3.2% 25.5%
DSM 2 5. 7% 2. 6% 3.8% 4. 8% 21. 1%
1988
DN( 9B) 3. 3% 1. 5% 6. 6% 2. 7% 17 . 2%
DSM 1 4. 4% 1. 7% 6.1% 3.3% 23.5%
DSM 2 4. 6% 2.2% 7.6% 3. 4% 13. 8%

For each sanpling nmethod and both years, sockeye snolts fared the
worst as has al so been docunented at McNary Dam for 1985 - 87 (Koski,
et al., 1988) as well as in 1988 Knapp and \Wagner, 1988).

| ncidental catches in DSM 1 included two chum sal non smolts in earlg
Nhﬁ and 8200 adult euiachon were noted in sanples fromApril 17 to 24.
Taking into account the hourly sanple rate, this suggests a fallback
passage of about 95,500 eul achon through the bypass system The sex
ratio and |l ength of 100 random eul achon fish on April 17 was found to
be 30% female with an average fork |length of 182mm conpared to 70%
mal e conposition averaging 191mm  Juvenile American shad began
appearing in the sanplers by early Septenber. Capture frequency was
sporadic and low until |ate October and Novenber when nunbers rose
dramatically (Appendix D, Figure 31). For conparison, juvenile shad
i nci dence at John Day Damis al so shown in Appendix D Figure 32.

SUMMARY

The 1988 snolt nonitoring ﬁroject of the National Mrine Fisheries
Service provided data on the seaward mgration of juvenile sal non and
steel head at Lower Ganite, Mnary, John Day, and Bonneville Dans.

Al pertinent fish capture and condition data as well as dam
operations and river flow data were provided to the FPDIS for use by
FPC in devel oping fish passage indices and mgration timng, and for
wat er budget and spill nanagenent.

/ 6 Data through 6/30 except subyearling chinook through
11/ 30.

11



ACKNOWLEDGMENTS

Support for this smolt nonitoring project comes fromthe region's
el ectrical ratepayers through the Bonneville Power Adm ni strati on.

The success of this program continues to involve cooperative
interaction with the Northwest and Al aska Fi sheries nt er,
Coastal Zone and Estuarine Studies Division in both personnel and
facilities of the Pasco and North Bonneville Field Stations. It

I's appreciated.

On-site biologists, assistants and others of the Corps of

Engi neers provided val uabl e gui dance and assistance at each
sanpling site: Lower Ganite, MNary, John Day and Bonneville
Dans.

We acknow edge the very capable efforts of our biologists,
techni cians, maintenance and contract persons; their work was
vital. Key people were Gary Lanbacker, Lee Ferguson, Ranai/
Absolon Susan G elinski, and Dave Jepsen. W also acknow edge
the especially hel pful co-nmanager, D ane Sheffield, of the
Washi ngton departnment of Wldlife at Lower Granite Dam

12



LITERATURE CITED

Anonynous, 1988. The Fish Transportation Oversight Teamis Annual
Wrk Plan For Transport Operations at Lower Ganite, Little
((jsoose and McNary Dans for Field Year 1988. Unpublished
ocumnent .

Gessel, MH, L.G Glbreath, WD. Miir, and RF. Krcna, 1986.
Eval uation of the Juvenile Collection and Bypass Systens at
Bonnevill e Dam 1985. U.S. Dept. Conm, NOAA, NMVFS, NWAFC,
Seattle, Wa. 69p plus Appendi x. (Report to US. Arny Corps
of Engi neers, Contract DACWT7-83-H 001).

Johnsen, RC ,CW Sins, DA Brege, and A E. Gorgi, 1984.
Moni toring of Downstream Sal non and Steel head at Federal
Hydroel ectric Facilities. Natl. Mar. Fish. Serv.,
Seattle, WA. Annual Report to Bonneville Pcwer
Adm ni stration, Novenber 1984 (Agreenent DE-Al79- 84BP17265)

6~.

Knapp, S., and P. Wagner, 1388. 1988 Fingerling Collection &
Transport Summary, MNary Project. Seasonal report by the
U S Arny Corps of Engineers and Washi ngton Dept. of
Fi sheries. 57 pages.

Koski, CH, S W Pettit, J.B. Athearn, and A L. Heindl, 1988.
Fi sh Transportation Oversi ght Team Annual Report-FY 1987,
Transport gperatl ons on the Snake and Col unbi a Rivers, NOAA
Techni cal Menorandum NVFS FNWR22.

Mat t hews, Gene M 1998. Eval uation of Inproved collecticn,
Handl i ng, and Transport Techni ques to increase Survival of
Juveni | e Sal noni ds, 1988. NOAA, National Marine Fisheries
Service, NWAFC, CZ&ES Div., Seattle WA, 2p. (Abstract to
U S. Arny Corps of Engineers).

Matt hews, GM, D. L. Park, T.E Ruehle, and J.R Harman, 1985.
Eval uation of Transportation of Juvenile Sal nonids and
Rel ated Research on the Col unbia and Snake Ri vers, 1984.
U S Dept. of Conm, NOAA NWS, NWAFC, Seattle, WA, 27p.
and Appendi x. (Report to U.S. Arny Corps of Engineers,
March 1985, Contract DACW3-84-H 0034).

Matthews, GM, D.L. Park, J.R Harman, and T.E Ruehle, 1938.
Eval uation of Transportation of Juvenile Sal nonids and
Rel ated Research on the Col unbia and Snake Rivers, 1987.
U.S. Dept. of Comm, NOAA, NMFS, NWBrAFC, Seattle, WA,
25p. and Appendix. (Report to U.S. Arny Corps of
Engi neers, July 1988, ntract DACG68-84-H 0034).

13



MConnell, RJ, and WD. Mir, 1982. Preliminary Evaluation of
t he Bonneville Juvenile Bypass System - Second Power house.
U.S. Dept. of Comm, NOAA, NWS, nNwearc, Seattle, V. 8p.
é;egoaégé)c US. Arny Corps of Engineers, Contract DACW/-

Quel lette, David A, 1988. Hydroacoustic Evaluation of Juvenile
Sal noni d Fi sh Passage at John Day Damin Summrer 1988. 59
%gs. FI us appendi x. BioSonics Inc., 4520 Union Bay Place NE
eattle, Wa. 98105. (Cct. 15, 1989 draft report to the Arny
Corps of Engineers, Contract DACW7-88-C 3049.)

Sims CW, R C Johnsen, and WW Bentl e?/, 1976. Effects of
Power Peaking Operations on Juvenile Sal mon and Steel head
Trout Mgrations, 1975. U 'S Dept. of Comm NOAA, NVFS,
NWAFC, Seattle, Wa.(Report to U S. Arny Corps of
Engi neers, Contract DACW 57-F-0303).

Sims, CW J.G Wllianms, D.A Faurot, R C. Johnsen, and D. A
Brege, 1981. Mgrational Characteristics of Juvenile Sal non
and Steelhead in the Colunbia River Basin and Rel ated
Research at John Day Dam Vol.1, U S Dept. of Comm, NOAA
NMFS, NWAFC, seattle, WA., Sl p.(Report to U S. Arny Corps
of Engineers, Contract DACW 57-80-F-0394).

Swan, GA RF Krcma, and WE. Farr, 1379. D p Basket for

Col l ecting Juvenile Salnon and Trout in Gatewells at
Hydroel ectric Danms. Progressive Fish-Culturist 41:43-49.

14



APPENDI X A
LGAER GRANITE DAM - 1388
FI GURE TI TLE PACE

R VER FLOW A-|
PASSAGE PATTERN A

N -



Percent of Total ® ash ®*A =

Percent of Passage Index

RIVER FLOW

lower GRANITED a m , 1988

[EEN
N
1

1

1.2

1.0

0.8

1111

0.4 -

0.2 -

‘MAId 2 5

MAY 1

JUNE 1 JULY 1 JULY 25

Monitoring Soaian

FI GUREL

PASSAGE PATTERN

Lower Granite Oom. 1988

CHINOOK — INDEX = 2. 798.892

STEELHEAD — INDE X == 4,750,053

o e

MAY 1

JUNE 1 JuLy ¢ JULyYy 25

Monitoring Season

FIGURE 2



APPENDI X B
MENARY DAM - 1088
FI GURE TI TLE

Rl VER FLOW
PASSAGE PATTERN

N -

PACE

B- |
B- 1



2 veN of Total Seasonal Flow

w

Pr oN T = ¢sage

RIVER FLOW

McNary Dam. 1988
1.0

0.9
0.8 -
0.7 4
0.6
0.5

0.4 -

0.3
0.2 4
0.1 -
0.0 } v v : = =
MakR 1" 1 kaav 1 JUNE 1' JuL¥ 1 ‘'aut 1' 'sebpT 1 sEPT 25
Monitoring Season
FIGURE 1
McNary Dam. 1988
12
a - CHIN 1'¢ — INDEX — 2.969.241
4 - /‘,\/\v\
o — P,V
8 -|- CHIN O’s — INDEX == 6.884.478
o4- .
8 |- STEELHEAD — INDEX — 825.153
-
1 J\N‘M/\I\I\_w
o —
8 -|- COHO — INOEX -— 213.1424
a4 |-
Q -
- SOCKEYE — INOEX == 251,746
4 |-
o + 3 ? + t * +
MAR 24 ' MaY 1 ' JuUNE 11 ouly 17 TauE 1T TsepT 1 SEPT 25

Monitoring Soaoon

FIGURE 2




FIGURES

1- 9
10-30
31-38
39-43
44-47

48

49

50

51

82

53

TITLES

WEEKLY
WEEKLY
WEEKLY
WEEKLY
WEEKLY

RIVER FLOW/UNIT 3

PASSAGE
PASSAGE
PASSAGE
PASSAGE
PASSAGE

APPENDIX C

JOHN DAY DAM - 1983

DIEL PATTERN - YEARLING CHINOOQOKS

DIEL PATTERN - SUBYEARLING CHINOOCKS
DIEL PATTERN -
DIEL PATTERN - COHO
DIEL PATTERN -

STEELHEAD

SOCKEYE
FLOW

PATTERN - YEARLING CHINCQXS
PATTERN -~ SUBYEARLING CHINOOCKS
PATTERN - STEELHEAD

PATTERN - COHO

PATTERN -~ SOCKEYE

i [ |
[
~1 W0 a.

RS EDNONSNS!
1
‘O

11
L

| I ]
(i)

LN I WSy S S T G T % O % |

NN NN

s -t



PERCENT OF WEEKLY CATCH

PERCENT OF WEEKLY CATCH

WEEKLY DIEL PATTERN

YEARLING CHINOOK — John Day Dam. 1988
26
24 -
WEEK OF APR 10 — APR 16
22 -
WEEKLY CATCH — 804
20 -
381 SUNSET SUNRISE
16
1
14
12
1
10
8
6 3
P
2 \_/
0 e $ 4 4 f— $ $
NOON 14 16 18 20 22 MID O2 ©O4 06 08 10 NOON
TIME OF DAY. NOON TO NOON
FIl GURE 1
e YEARLING CHINOOK — John Day Dam. 1986
24 -
WEEK OF APR 17 — APR 23
22 4
WEEKLY CATCH — 3163
20 -
18 - SUNSET SUNRISE
16 A
14
12 ¢
10 |
8_
6-.
-
2-\_—A_/
o t t t t t ' t ! t t
NOON 14 168 18 20 22 MID 02 ©O4 0868 08 10 NOON

TIME OF DAY. NOON TO NOON
FlI GURE2




PERCENT OF WEEKLY CATCH

PERCENT OF WEEKLY CATCH

28
24
22
2C
18
18

14

26
24
22
20
18
18
14

12

ZON + @

WEEKLY DIEL PATTERN

YEARLING CHINOOK — John Day Dam, 1988

WEEK OF APR 24 — APR 30
WEEKLY CATCH — 3046
-
h SUNSET SUNRISE

_/\——/‘/

" b
I I J J ¥ 1

OON 14 16 18 20 22 MID 02 O4 06 08 10 NOON

TIME OF DAY, NOON TO NOON
FIGURE 3

WEEKLY DIEL PATTERN

YEARLING CHINOOK — Johr Day Dam, 1988

-
WEEK OF MAY 1 — MAY 7
WEEKLY CATCH — 3m@82

— SUNSET SUNRISE

—f

OON 14 18 18 20 22 MID O2 O4 06 08 10 NOON

TIME OF DAY, NOON TO NOON
FIGURE 4




PERCENT OF WEEKLY CATCH

PERCENT OF WEEKLY CATCH

26
24
22
20
18
18
14

12

yO N & O

26
2 4
22
20
18
16

14

WEEKLY DIEL PATTERN

YEARLING CHINOOK — John Day Dam. 1966

i

WEEK OF MAY 6 — MAY 114
.

WEEKLY CATCH — 8801
-
1 SUNSET SUNRISE
=
-
-
Oon 14 18 18 20 22 MID 02 Oa4 08 08 10 NOON

TIME OF DAY. NOON TO NOON
FIGURE 5

WEEKLY DIEL PATTERN

YEARLING CHINOOK = John Day Dam. 1988

WEEK OF MAY 18 — MAY 21
WEEKLY CATCH — 6159
- SUNSET SUNRISE
_
—
_J
OON 14 18 18 20 22 MID 02z 02 0O 08 10 NOON

TIME OF DAY, NOON TO NOON
FIGURE 6

c-3




PERCENT  OFWEEK LY CATCH

PERCENT OFVEEK LYCAT CH

26

WEEKLY DIEL PATTERN

YEARLING CHINOOK -~ John Day Dam. 1988

24

18 -

12

0
| R S

L

WEEK OF MAY 22 — MAY 28

WEEKLY CATCH — 3261

SUNSET SUNRISE

26

6
4
ZH/\__./\/
(o}

N

; ; ; T 1 1 1 ~ U Y 1 1
18 18 20 22M | D 0O 2 O4 068 08 10 NOON
TIME OF DAY. NOON TO NOON
FIGURE 7

WEEKLY DIEL PATTERN

YEARLING CHINOOK = John Day Dam. 1988

24

22

20

18

16

14

12

WEEK OF MAY 29 — JUNE 4

WEEKLY CATCH =— 2959

SUNSET SUNRISE

\/k

16 18 =20 22 MID O2 04 08 08 10 NOON

TIME OF DAY. NOON TO NOON
FIGURE 8




PERCENT OF WEEKLY CATCH

26
24
22
20
18
16
14

12

WEEKLY DIEL PATTERN

=0 N & O

YEARLING CHINOOK — John Doy Dam, 1966
WEEK OF JUNE % — JUNE 11
WEEKLY CATCH
SUNRISE
MID 02 O4 Oo8 10 NOON

TIME OF DAY. NOON TO NOON

FI GURE 9



TH S PAGE DELI BERATLEY LEFT BLANK



WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK — John Day Dom. 1988

PERCENT OF WEEKLY CATCH

WEEK OF JUNE 3 — JUNE 11
WEEKLY CATCH — 1653

SUNSET | SUNRISE

zonbm

T
16 18 20 22 WMID 02 O4 08 08 10NOON

TIME OF DAY. NOON TO NOON

FIGURE 10

WEEKLY DIEL PATTERN

SUBYEARULING CHINOOK — John Doy Dam. 1986

i

PERCENT OF WEEKLY CATCH

WEEK OF JUNE 12 — JUNE 18

WEEKLY CATCH — 3190

SUNSET SUNRISE

i's '8 20 22 MiD 02 O4 06 08 10 NOON

TIME OF DAY. NOON TO NOON

FI GURE 11




WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK — John Day Dam. 1988
26
24 }
WEEK OF JUNE 19 — JUNE 25
22 L
WEEKLY CATCH — 6756
T 20
o
S 18 - SUNSET SUNRISE
> 18 -
2
| 14
=
w 12 —
o
E 10 —
[}
& 8
& s -
4 -
2—/\/’\/
o o a 2 2 2 P
NOON 14 16 18 20 22 MID O2 O4 O8 O8 10 NOON
TIME OF DAY. NOON TO NOON
FI GURE 12
SUBYEARLING CHINOOK — John Day Dam. 1966
26
24 x
WEEK OF JUNE 26 — JULY 2
22 &
WEEKLY CATCH — 1 51 %7
T 20 -
1=
6 18 T SUNSET SUNRISE
> 18 -
<
() 14 +
=
[T 12
o
= 10
Ll
& 8 -
& s -l-
4 -
2 —‘/VM/
o 1 1 1 L] L] ¥ L T T
NOON 14 16 18 2 23 MID 02 04 ose 08 10 NOON

TIME OF DAY. NOON TO NOON

FI GURE 13




PERCENT OF WEEKLY CATCH

PERCENT OF WEEKLY CATCH

WEEKLY DIEL PATTERN

26 SUBYEARLING CHINOOK — John Day Dam. 1988
24
. WEEK OF JULY 3 — JULY 9
WEEKLY CATCH — 6133
20 —
18 SUNSET SUNRISE
18
14 —
12
10
s
S -
4 -
2 -]
q\locN AP 6 18 20 22 MID o'2 o'a oe o's 1lO NO'ON
TIME OF DAY. NOON TO NOON
FI GURE 14
WEEKLY DIEL PATTERN
26 SUBYEARLING CHINOOK — John Day Dam. 1986
24 &
WEEK OF JULY 10 — JuULY 16
22T WEEKLY CATCH — 11933
20 ¢
18 SUNSET SUNRISE
168 -
14 ¢
12
10 4
8 -]
6 -
4 -
2
o t 1 t 1 ¥ 1 U 1 t 1 t U
NOON 14 16 18 20 22 MID 02 04 06 o8 10 NOON

TIME OF DAY. NOON TO NOON

FI GURE 15

c-9



PERCENT OF WEEKLY CATCH

PERCENT OF WEEKLY CATCH

c-10

26
24
22
20
18
16
14
12

10

zO N  ©

26
24
22
20
18
16
14
12

10

zON#c’

WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK — John Day Dam. 1966
WEEK OF JULY 17 =— JULY 23
WEEKLY CATCH —=— 12859

- SUNSET SUNRISE

- /]

TIME OF DAY. NOON TO NOON

FI GURE 17

4 '] U t U 1 1 t
OOoN 14 16 18 20 22 MID 02 O4 O8 O8 10 NOON
TIME OF DAY. NOON TO NOON
FIl GURE 16
SUBYEARLING CHINOOK =— John Day Dam. 1988
A
WEEK OF JULY 24 — JULY 30
WEEKLY CATCH — 7881
- SUNSET SUNRISE
. : + 3 + -+~ 1 t u T \J
IS 1= 18 18 20 22 MID O2 O4 06 08 10 NOON




PERCENT  OFWEEK LYCATCH

PERCENT OFVEE KLYAT CH

26

22
29
18
16
14
12
10

N »> O

ZO

26
2 4
22
20
18
16

14

WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK — John Day Dam. 1988

. WEEK OF JULY 51 — AUC 6
—
WEEKLY CATCH — 10530
- SUNSR SUNRISE
| 1 t 1 t t $ t ~+
OON 14 168 18 2¢C 22 MID O2 O4 O6 08 10 NOON
TIME OF DAY, NOON TO NOON
FI GURE 18
SUBYEARLING CHINOOK — John Day Dam. 1988
WEEK OF AUG 7 — AUG 13
WEEKLY CATCH — 5546
- SUNSET SUNRISE
| t ) t t t t T t
OOMN 14 18 18 20 22 MID 02 O4 06 08 10 NOON

TIME OF DAY. NOON TO NOON

FI GURE 19

Cc-11



WEEKLY DIEL PATTERN

26 SUBYEARLING CHINOOK — John Day Dom. 1988
24 -
WEEK OF AUG 14 — AUC 20
22 —
WEEKLY CATCH — 9773
T 20 -
e
5 18 — SUNSET SUNRISE
> 16 o
=
o 14 =
=
[ 12 -
)
E 10 —
's]
& 8 -
g 6 |
4
2 "__’___,.—-—\/
o t | 1 t t 1 } U t U
NOON 14 18 18 20 22 MID 02 o4 oe os 10 NOON
TIME OF DAY. NOON TO NOON
FIGURE 20
. SUBYEARLING CHINOOK — John Day Dam. 1988
24
WEEK OF AUC 21 — AUC 27
22 —
WEEKLY CATCH — 1067
T 20 -
o
= 18 —
P SUNSET SUNRISE
> 18
4
o 14
=
[ 12 -
o)
= 10 -
']
& 8 -
J
a 6 -
. /\/—\/\/\
2 ] \/\——/
2 T ) *
OON T4 wr 20 o Mip o'2 024 o's  o's 1'0 NoO'ON

TIME OF DAY. NOON TO NOON

FIGURE 21



PERCENT OF WEEKLY CATCH

PERCENT OF WEEKLY CATCH

26
24
22
20
18
16
14
12

10

Z9 N > O

26

22

20

28

16

14

WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK — John Day Dam. 1988

WEEK OF AUC 28 — SEPT 3

WEEKLY CATCH — 3607
= SUNSET SUNRISE
OON 1'4 1'6 18 20 2'2 Mip o2 0'a 0d 08 1'0 NOON

TIME OF DAY. NOON TO NOON
FI GURE 22

SUBYEARLING CHINOOK =— John Day Dam. 1988

WEEK OF SEPT 4 — SEPT 10

WEEKLY CATCH — 2553
- SUNSET SUNRISE
-
-
q

T— U u t U

OON 14 168 18 20 22 MID O2 O4 O6 08 10 NOON

TIME OF DAY. NOON TO NOON

FI GURE 23




WEEKLY DIEL PATTERN

56 SUBYEARLING CHINOOK — John Day Dam. 1988
24
WEEK OF SEPT 11 — SEPT 17
2 2
WEEKLY CATCH — 2175
T 20 -
2
S 18 - SUNSET SUNRISE
> 16
74
v 14 -
=
w 12 -
(@]
E 10 H
S
@ 8
w
a 6 -
4 —
2 —
o t + 1 t t t y t U T t t
NOON 14 16 18 20 22 MID 02 Q4 (o] os 10 NOON
TIME OF DAY. NOON TO NOON
FIGURE 24
26 SUBYEARLING CHINOOK — John Day Dam. 1988
24 +
WEEK OF SEPT 18 — SEPT 24
22 7
WEEKLY CATCH — 3066
r 20 -
2
5 18 = SUNSET SUNRISE
> 16 =
x
) 14 =<
=
w 12 =+
o
E 10 -
Wl
2 8 -
& 6 -
4
2 4
t t f y + t y t U

o
NOON 14 16 18 20 22 MID O2 O4 08 08 i NEON

TIME OF DAY. NOON TO NOON

FIGURE 2 s



PERCENT OF WEEKLY CAT CH

PERCENT OF WEEKLY CAT CH

26
24
22
20
18
18

14

26
24
22
20
18
18
14

12

zO N & O

WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK — John Day Dam, 19838

WEEK OF SEPT 25 — OCT 1

WEEKLY CATCH — 1599

SUNSET SUNRISE

Oon 14 18 18 20 22 ™MD o2 o+ os o8 10 NOON
TIME OF DAY. NOON TO NOON
FIGURE 26
WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK — John Doy Dam. 1988
i WEEK OF OCT 2 — OCT 8

WEEKLY CATCH — 1020

SUNSET SUNRISE

ON

14

16 18 20 22 MID O2 O4 O6 08 10 NOON

TIME OF DAY. NOON TO NOON

FIGURE 2 7



WEEKLY DIEL PATTERN

PERCENT OF WEEKLY CATCH

26 SUBYEARLING CHINOOK — John Day Dam, 1988
24 —
WEEK OF OCT 9 — OCT 18
22 -
WEEKLY CATCH — 712
20 -
Ia + SUNSET SUNRISE
16 -
14 -
12 -
10 —
s -
6 -
4 -
2_\/\/\/
o t t t t U t U t t 1 t t
NOON 14 16 18 20 22 MID o2 o4 o6 o8 10 NOON
TIME OF DAY. NOON TO NOON
FIGURE 28
- SUBYEARLING CHINOOK — Jonhn Day Dam. 1988
24 =
55 WEEK OF OCT 16 — OCT 22
WEEKLY CATCH — 626
T 20
(&
—
3 16 -1 sunset SUNRISE
> 16
<
] 14 A
=
[T 12 -
O
= 10 ¢}
wi
69 8 -
6 4
4
2 T
o R . R

NOON 14 16 18 20 22 MID O2 04 oO6 os 10 NOON
TIME OF DAY. NOON TO NOON

FIGURE 29



PERCENT OF WEE KLYAT CH

26

24

22

20

18

16

14

12

WEEKLY DIEL PATTERN

SUBYEARLING CHINOOK =— John Dav Dam. 1988
-

WEEK OF OCT 23 — OCT 29
—

WEEKLY CATCH - 669
= SUNSET SUNRISE
-

; ; T U T T T T U T T

OON 14 16 18 20 2’2 MI1D 02 04 06 o8 10 NOON

TIME OF DAY. NOON TO NOON

FIGURE 30



THI S PAGE DELI VERATLEY LEFT BLANK

G 18



LY CATCH

’
1\

PERCENT OF WEEK

PERCENT OF WEEKLY CATCH

WEEKLY DIEL PATTERN

. STEELHEAD - John Cay Dam, 1988
-
2 4 -
WEEKOF APR 17 =-— APR 2 3
22 —
WEEKLY CATCH = 740
20 -
18 SUNS- SUNRISE
16 =
14 —
12 o /\
10 — / \\
s ‘\
a - J
/ \

6 = \
4 = \ ,

\ /
2 PaN / Vv
Q \\# t /I\/ U t t ' t U t J
NOON 14 168 18 20 22 M1 D 0 2 0 4 o8 o8 1D NOON

TIME OF DAY. NOON TO NOON

FIGURE 31

WEEKLY DIEL PATTERN
26 STEELHEAD — JOHN DAYD a m . 1988
2 4 -

WEEK OF APR 24 —APR SO
22 -
WEEKLY CATCH — 2316
20 =
18 SUNSET SUNRISE
16 -
1 4 |-
12 |-
10 |-
F=3 /\—X
S-— \\\// N\
/
4 - (N
\\

2-/\\/\/ B
ONOON 14 1‘6 18 20 2'2 M[lD 0'2 04 oée o8 10 NOON

TIME OF DAY. NOON TO NOON

FIGURE 3 2




WEEKLY DIEL PATTERN

STEELHEAD — Jahn Cay Darm, 1388

28
24 -
22 WEEK OF MAY 1 — MaAY 7
WEEKLY CATCH — Z04Q0
= 18 SUNSET SUNRISE
> 18
x
] 14 -
=
(™ 12 -
Q
- 10 o
i}
] 8 —
b s
& /\/\
2 _—’\_,\_—‘_—/
= t T t f y t t t t t 1 t
NOON 14 18 18 20 22 MID 02 C4 o8 c8 10 NOOMN
TIME OF DAY, NQCN TO NOON
FIGURE 33
28 STEELHEAD — John Day Darm, 1938
24 —
22 WEEK QF MATY B — MAY 14
WEEKLY CATCH — Z4850
S 20 —f
5 18 - SUNSET SUNRISE
5 168 —
=
et 14 —
=
L, 12 =
Q
5 10 —
Z . /\
&
a 5 -
4 -
-
o T t t } t 1 t T t t t y
NOON 14 18 18 20 22 MID o2 Q4 Qs cs 10 MNQON

TIME OF DAY, NOON TO NOQN

FIGURE 34

c-20



PERCENT OF WEEKLY CATCH

PERCENT OF WEEKLY CATCH

- ry ) iy
o 0

20O N $ @ 0 O N &

26
24
22
20
18
18
14
12

ZON-FU)

WEEKLY DIEL PATTERN

STEELHEAD — Jann Day Dam, 19838
WEEK QF MAY 15 — MAY 21
WEEKLY CATCH — 2470
—(
ﬂ SUNSET SUNRISE
- \‘
AN
- \‘
—| M
OoOMN 14 168 18 20 22 MID 02 O+ 068 08 10 NOON

TIME CF DAY, NOON TO NQOON

FIGURE 35
WEEKLY DIEL PATTERN

STEELHEAD — Jahn Day Dam, 1983
WEEK OF MAY 22 — MAY 28
WEEKLY CATCH — 1813
= SUNSET SUNRISE
_‘\/\/\/ ‘v
T 1 J T L 1 T 110 NOION

oN 14 168 18 20 22 MID 02 04 0& OB

TIME OF DAY, NOOMNM TO NOON

FIGURE 36



PERCENT OFNEE KLYAT CH

PERCENT OF WEEKLY CATCH

c-22

WEEKLY DIEL PATTERN

28 STEELHEAD — Jo hn Day Dam, 1988
2 4 |=
WEEK OF MAY 29 — JUNE 4
22 =
WEEKLY CATCH — 1394
20 +
8 - SUNSET SUNRISE
16
1 4 |-
12 -+
10 \
s - \
8 =
4 - \/\/\__’___
OO N I77 168 ST 20 7 22 MTD 7 974 T oz 3] 08— 7ousT  —1Q—NOON T |
TIME OF DAY. NOON TO NOON
FI GURE 37
- STEELHEAD — Jonn Day Dam. 1988
2% -
] WEEK OFJUNE 5 —JUNE 11
22 -
20_11 WEEKLY CATCH =— 669
16 - SUNSET SUNRISE

22 MID 02 O4 1’0 NOOM

TIME OF GAY. NOON TO NOON

FI GURE 38




(LYCAT @

JFWEE

ERCA

Fl

CRIT OF @ EEx LYCAT @

¥

WE%&(HBY DIEL PATTERN

- Jomrnt oy

D om.

1988

WEEK OF MAY 1 — MAY’ 7

WEEKLY CATCH = 1379

SUNSET

SUNRISE

16 18 20 22 MID

o4

10

r O'O N

NCON 14 02 o8
TIME OF DAY. NGON TO NOON
FIGURE 3 9
COHO =Jonn CayDam. 13883
26
24 A
WEEKOF MAY 8~ MAY 14
22
WEEKLY CATCH = 37509
20
18 SUNSET SUNRISE
18 —
1 4 —
12 — /\\
10—l / \\ / \\
{ \ / \
— \
= \
. / |
= / i
‘f [ Y
- iof [
* ] '/ A i
| y | . i
2 —] { j \\/\__\ i
5 | !
NCON 14 18 13 2'0 212 MID 012 014 8 o8 10 NCON
TIME OF GAY. NGCONT 0O NGCON

FIGURE

40



FERCENT OF WEEKLY CATCH

FURCENT GOF WEEKLY CATCH

C-24

WEEKLY DIEL PATTERN

COHS — Jdokhn Davy Cam, 13938

20 —
18 —

Lo
L1

[ R N
1

g
1

WEEK OF MAaY 15 — May 21
WEEKLY CATCH — 1289

SUNSET SUMNRISE

N

J —\

N

i I

14 18 18 20 22 MID 02 O« o8 o3 1o NOON

TIME OF DAY, NOON TQ NQOON

FIGURE 41

WEEKLY DIEL PATTERN

SOOI — Jann Day Dam., 1338

[ ¥
ST S [}
1

ko

¥
|

]
|

N
|

WEEK QOF MAY 22 — MAY 28

WEEKLY CATCH — 3mS1

SUMSET SUMNRISE

|

|
N /’F—:{x

|

U 1 |

18 13 20 22 MID 02 C+ 08 08 10 NooN

TIME OF DAY, NCOON TO NOGSMN

FIGURE 42




FERCCHT GF WEEKLY CATCH

WEEKLY

DIEL PATTERN

SCHO — Jaorn oy Doam, 13388
=5
=<4 —
WEEK OF MAY 23 — JUNE 4
= -
E -
] WEEKLY CATCH — 263
20 -
T8 = SUMSET SUNRISE
9=
13
1& =
! /—_//\
13 - ) X +
' = _— N
- i K kY |
| V4 '\\ i
5 - v
7’ "w._‘
4 // \__‘ o
4 . Y
~ s ~— ~
pry M’ ! \__‘_
NCON 14 18 18 20 22 MID 02 0O+ 08 08 10 NOON
TIME GF GAY, NOON TO NOGON

FIGURE 43

Cc-25



TH' S PAGE DELI BERATLEY LEFT BLANK

G 26



vn

UIWEL  NLIAIL

(4 \\W) 1]

r

[ S R TS I ¥ A YOTT]

- W

26
24
22
20

18
18

14

12

zO N & ©

WEEKLY DIEL PATTERN

SOCKEYE — John Day Dam, 1983

1~

WEEK OF MAY 8 — MAY 14

‘WEEKLY CATCH = 1157

SUNSET SUNRISE

//\ \/\\

OO N 1'4 1'o 1's Z1U ZVZ MYD UZ'v U4y (O | @2

1o NOON
TIME OF DAY NOGQGN TO NOON
Fl GURE 44

WEEKLY DIEL PATTERN

SOCKEYE — John Day Dam. 1988

WEEK OF MAY 15 — MAY 21

WEEKLY CATCH — 1885

SUNSET SUNRISE

~

J

OON 14 16 18 20 22 MID O2 O4 O68 O8 10 NOON

TIME OF DAY, NOON TO NOON

FI GURE 45

c-27



WEEKLY DIEL PATTERN

26 SOCKEYE — John Doy Dam. 1988
24 =
WEEK OF MAY 22 — MAY 238
22 -
WEEKLY CATCH — 1373
T 20 =
o
—
Pay 18 = SUNSET SUNRISE
> 18 —
<
) 14 ¢
=
" 12 +
S
E 10 —
L)
& 8 -
& 6 -
4
2 -
VVW
S +—— = t ~t— —+= t J T+ t t  p—
NOON 14 16 18 20 22 MID ©O2 04 06 08 10 NOON
TIME OF DAY. NOON TO NOON
FI GURE 46
56 SOCKEYE — John Day Dam. 1988
24 =
WEEK OF MAY 29 — JUNE 4
22
WEEKLY CATCH — 1 157
T 20 o
e
S 18 - SUNSR SUNRISE
> 168 —
>4
i 14 -
=
W 12 4
o
= 10 T+
Ll
& 8 -
& 6 -
4 —
2 - ‘/
o t t t t t T U + T T T T
NOON 14 16 18 20 22 MID 02 o4 o6 08 10 NOON

C 28

TIME OF DAY. NOON TO NOON

FI GURE 47




Parcent River Fiow

Parcent Unit 3 Flow

Percent of Total Smalt Indax

2.0
N/“\f‘\ M PIVER FLOW
1. %5— \._\/‘W ! ‘M
AV mJ“f\/\n\,NA\raJ\/\f“V\f\Wﬁwm/\f“VN
1.04
o. 54 RIVER FLOW EXPRESSED AS PERCENT OF TOTAL SEASONAL FLOW
0.0
IUNIT 3 FLOW EXPRESSED AS PEPF‘ENT OF DAILY PIVER FLOW
1:.0—/ ,L:::: DISCHARGE /\J\J\[\/ '\N\j\a[\/\ *\IMJW ‘j\
ool .2 A
=.0— * — UNIT 3 DOWN FOR REPAIRS «—
-
0.0 4 I f— —+ T — i T +—
APR 1 Mavy 1 JUNE 1 TJuLy 1 AUG 1 SEPT 1 ocT 1 OCT 30
Monitoring Season
FIGURE 48
) t
PASSAGE PATTERN — CHINOOK 1's
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PASSAGE PATTERN — CHINOOK O’s
John Day Dam. 1988
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PASSAGE PATTERN — STEELHEAD
John Doy Dam,K 1988
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12 John Doy Dam, 1968
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FI GURES
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APPENDI X D
BONNEVI LLE DAM - 1988

TI TLES

RI VER FLON AND SPI LL, MAR 15-JUN 30
RIVER FLON JUL 1-NOV 30

PONERHOUSE DI SCHARCGE, MAR 15-JUN 30
PONERHOUSE DI SCHARGE, JUL 1-NOV 30
UNIT 9 DI SCHARGE, MAR 15-JUN 30

PAGES

PP PUP

CAPTURE PATTERNS, PH=I, GATEWELL 9B, MAR 16-JUN 30

YEARLI NG CHI NOOK
SUBYEARLI NG CHI NOOK
STEELHEAD

COoHO
SOCKEYE

CAPTURE PATTERNS, PH=1 DSM SAMPLER

YEARLI NG CH NOCK, MAR 15-JUN 30
YEARLI NG CHI NOCK, JUL I-Nov 3C
SUBYEARLI NG CHI NOOK, MAR 15-JUN 30
SUBYEARLI NG CHI NOOK, JUL 1-NOv 30
STEELHEAD, MAR 15-JUN 30
STEELHEAD, JUL 1-NOV 33

COHO, MAR 15-JUN 30

COHO, JULI - NOv 30

SOCKEYE, MAR 15-JUN 30

SOCKEYE, JUL |-NOV 30

CAPTURE PATTERNS, PH:Z DSM SAMPLER

YEARLI NG CH NOCK, MAR 15-JUN 30
YEARLI NG CHI NOCOK, JUL |-NOV 30
SUBYEARLI NG CHI NOOK, MAR 15-JUH 30
SUBYEARLI NG CHI NOOK, JUL |-NOV %)
STEELHEAD, MAR 15-JUN 3'3

COHO, MAR 15-JUN 30

SOCKEYE, MAR 15-JUN 3d

CUMULATI VE CAPTURE, PH;I, DSM SAMPLER

28
29
30

SPRI NG M GRANTS
SUBYEARLI NG CHI NOOK, MAR :5-JUN 33
SUBYEARLI NG CHI NCCOK, JUL [|-NOV 30

CAPTURE PATTERN, JWVEN LE SHAD
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BONNEVI LLE ?H+l, DSM SAMPLER
JOHN DAY DAM
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TOTAL RIVER FLOW & SPILL-BONNEVILLE DAM

MARCH 18 - JUNE 30
DAILY FLOWS IN KCFS8
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60} AV TRV IS
o ; TIA
MAR 18 APR 1 MAY 1 JUN 1 JUN 80
1988 MONITORING SEASON (SPRING)
— TOTAL RIVER FLOW  — SPILL
FIGURE 1
TOTAL RIVER FLOW-BONNEVILLE DAM

JULY 1 - NOVEMBER 30

DAILY FLOWS IN KCFS
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FIGURE 2



POWERHOUSE DISCHARGE-BONNEVILLE DAM

MARCH 18 - JUNE 30

DAILY FLOWS IN KCFS
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— Powerhouse 1 —— Powerhouse 2

FIGURE 3

POWERHOUSE DISCHARGE-BONNEVILLE DAM
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UNIT 9 DISCHARGE-BONNEVILLE DAM

MARCH 16 - JUNE 30

6 DAILY FLOWS IN KCFS
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1888 MONITORING SEASON
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CAPTURE PATTERN, YEARLING CHINOOK
BONNEVILLE DAM, PH#1, GATEWELL 98

6
L. WHITE SALMON CREEK, SPRING CREEK

5 - AND CARSON NFH RELEASES PASSAGE INDEX - 380.6768
= 4
|
o
=
B 3
Q
=
)
Q
[~ 1
<3]
&

0 T ]

MAR 18 APR 1 -- MAY 1 Ot JUN1 JUN a0

1888 MONITORING SEASON

. NO SAMPLE: APR 9.10, MAY 20,21 8 22.
e PARTIAL SAMPLE { <20 HRS.): MAY 14 & 15.

FIGURE 6

CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#1,GATEWELL 98

12'
PASSAGE INDEX - 313.389

10 L. WHITE SALMON NFH RELEASE
=
c 8

o SPRING CREEK NFM RELEASES i

P‘ L
% 6 l ‘\,\

PER CENT
D

/

\.J«LAJ”"/

0. Y"IY"I'"VII'I"YIYII-IAIllll"'ll"llll""
MAR 18 APR 1 -- e 1 . """ JUN1 JUN 30
1988 MONITORING SEASON

*NO SAMPLES: APRIL 8,10, MAY 20,21 8 22.
*PARTIAL SAMPLES ( 20 HRS): MAY 14 & 13

FIGURE 7



CAPTURE PATTERN, STEELHEAD
BONNEVILLE DAM, PH#1,GATEWELL 98

N PASSAGE INDEX - 48,118

TOTAL

oF

N
T

PERCEN1

0f T )
MAR 18 APR1 °° MAY 1 - W% JUNI JUN 30
1988 MONITORING SEASON

«NO SAMPLES: APRIL 9.10, MAY 20,21 8 22.
® Pb.RTIAL SAMPLEJ( <20 HRS.): MAY 14 & 15

FI GURE 8

CAPTURE PATTERN, COHO
BONNEVILLE DAM, PH#1,GATEWELL 98

14
12 |- WILLARD NFH RELEASE ~

10 PASSAGE INDEX - 361,846

“ERCLENT OF TOTAL

0 h¥A)

MAR 16 APR L MAY 1 - JUN 1 JUN 30
1888 MONITORING SEASON
NQ SAMPLES: APRIL 9,10, MAY 20.21 & 22.
*PARTIAL SAMPLES({ ‘20 HRS.): MAY 14 & 13

.FIGURE 9



CAPTURE PATTERN, SOCKEYE
BONNEVILLE DAM, PH#1,GATEWELL 98

14

12|~ t PASSAGE INDEX - 18,626
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MAR 16 APR1 MAY 1 R JUN 1 JUN 30

1888 MONITORING SEASON

*NOQ SAMPLES: APRIL 9,10, MAY 20,21 & 22.
‘PARTIAL SAMPLES( <20 HRS.): MAY 14 & 15

FIGURE 10
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QERCENT OF TOT AL

PERCENT OF TOTAL

CAPTURE PATTERN, YEARLING CHINOOK
BONNEVILLE DAM, PH#1DSM SAMPLER

,
L. WHITE SALMON, 8PRINQ CREEK,
8 AND CARSON MPH RELEASES
COLLECTION COUNT - 300.332
MAR# APRI MAY 1 JUN 1 JUN 30
1988 MONITORING SEASON (SPRING)
FIGURE 11
CAPTURE PATTERN, YEARLING CHINOOK
BONNEVILLE DAM, PH#1 DSM SAMPLER
9
8 COLLECTION COUNT - 1336
7
g| LATE SEASON HATCHERY RELESES ——
p

4
3 J
2
o ‘vA
o b ' m
JUL 1 AUG 1 SEP | OCT NOV 1 NOV 30

1988 MONITORING SEASON (SUMMER-FALL)

+ TRAVELING SCREENS REMOVED

FI GURE 12
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CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#l DSM SAMPLER

—
>
1

-8PRING CREEK

-
N
1

o
T

PERCENT OF TOTAL

(%)
T

NFH RELEASES

COLLECTION
COUNT - 432,812

MAR 16 APR 1 MAY 1

O LAARRAARLARAAERA! LEARLAY lllmrlm”llfllllll!'lllllllllr['”'I‘"l”””'”|'|”'””l””l””'“”l”“ |

JUN 1 JUN 30

,988 MONITORING SEASON (SPRING)

FIGURE 13

CAPTURE PATTERN, SUBYEARLING CHINOOK

BONNEVILLE DAM, PH#I

DSM SAMPLER

(0
T

(6]
13

)
T

PERCENT OF TOTAL
&
L]

o

0
JUL 1 AUG 1 SEP1

COLLECTION COUNT - 146,363

ocCTI NOV 1 NOV30

1888 MONITORING SEASON (SUMMER-FALL)

® TRAVELING 3CREENS REMOVED

FIGURE 14



CAPTURE PATTERN, STEELHEAD
BONNEVILLE DAM, PH#1DSM SAMPLER

)
COLLECTION COUNT - 75,3428
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1988 MONITORING SEASON (SPRING)
FIGURE 15
CAPTURE PATTERN, STEELHEAD
BONNEVILLE DAM, PH#1 DSM SAMPLER
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FIGURE 16



PERCENT OF TOTAL

PERCENT, OF TOTAL

CAPTURE PATTERN, COHO

BONNEVILLE DAM, PH#1 DSM SAMPLER

10F  COLLECTION COUNT ~ 417.868 1

MAR 16 APR 1 MAY 1 JUN 1 JUN 30
1888 MONITORING SEASON (SPRING)

FIGURE 17

CAPTURE PATTERN, COHO

BONNEVILLE DAM, PH#1 DSM SAMPLER

14

12 F COLLECTION COUNT - 1,607

10}

Th M L M A

JUL 1 oua 1 8EP 1 OCT 1 NOV 1 NOV 30
1888 MONITORING SEASON (SUMMER-FALL)
#TRAVELING SCREENS REMOVED

FIGURE 18
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PERCENT OF TOTAL

PERCENT OF TOTAL

CAPTURE PATTERN, SOCKEYE

BONNEVILLE DAM, PH#1 DSM SAMPLER

1)) g COLLECTION COUNT - 51,989 (f

8 =

6 _ (

y
1 \
2 -
A A .
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MAR 16 APR 1 MAY 1 JUN 1 JUN 30
1988 MONITORING SEASON (SPRING)
FIGURE 19
CAPTURE PATTERN, SOCKEYE
BONNEVILLE DAM, PH#l DSM SAMPLER

36
30 = COLLECTION COUNT - 80
25
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OH" TIVITITRITE

JUL 1 AUG 1 SEPI OCT1 NOV 1 NoV 30

1988 MONITORING SEASON (SUMMER-FALL)

TRAVELING SCREENS REMOVED

FIGURE 20
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CAPTURE PATTERN, YEARLING CHINOOK

BONNEVILLE DAM, PH#2 DSM SAMPLER

8
SAMPLE COUNT - 5,739
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MAR18 APRY MAY JUN 1 JUN 30
1088 MONITORING SEASON {SPRING)

*PARTIAL { 20 HRS.} OR NO SAMPLES:
APR 8,9,10, MAY 2,8,18,20,21,22, JUNE 1,27,28,28 & 30.

FIGURE 21

CAPTURE PATTERN, YEARLING CHINOOK

BONNEVILLE DAM, PH#2 DSM SAMPLER

10
SAMPLE COUNT - 187
8 L
i |
<1
S
Bt 6 LATE SEASON HATCHERY RELEABES \’
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Z a4t
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=9
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0 MMMWWM T ,

JUL 1 AUG 1 SEP 1 OCT 1 NOV 1 NGV 30
1888 MONITORING SEASON (SUMMER-FALL)

* PARTIAL { <20 HRS,) OR NO SAMPLE; JUL 1,2, AUQ 11,12, NOV 13
INCOMPLETE SAMPLES( »20, <24 HRS.J:JUL 12,13,14,21,28,24,28, AUG 31, OCT 19,

FIGURE 22 D-15



CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#2 DSM SAMPLER

5 SAMPLE COUNT - 2,171

OF TOTAL

PERCENT
N

il \NJ\\(\A v

MAR18  APR 1 MAY 1 . - - JUN1 JUR 30
1988 MONITORING SEASON (SPRING)

‘PARTIAL { <20 HRS.) OR NO SAMPLE: APR 8.9,10, MAY 2.3,
19.20,21,22; JUNE 1,27,28,29,30.

FIGURE 23

CAPTURE PATTERN, SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#2 DSM SAMPLER

10

SAMPLE COUNT - 8,810

PERCENT °F TOTAL
'S

2 )
]
u‘ é
O ) () - a - J._.-.
JuL 1 AUG 1 SEP 1 oCT 1 NOV1 = NOV 80

1888 MONITORING SEASON (SUMMER-FALL)

. PARTIAL( »20 HRS8.) OR NO SAMPLES; JUL1.2. AUG 11.12. NOV 13.
INCOMPLETE SAMPLES( >20. <24 HRS.);JUL 12,13.14,21,23,24,29, AUG 31, OCT 19.

-16 FIGURE 24



CAPTURE PATTERN, STEELHEAD
BONNEVILLE DAM, PH#2 DSM SAMPLER

2]

8r SAMPLE COUNT - 883
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MAR 18 APR 1 MAY 1 JUN 1 JUN 30

1688 MONITORING SEASON (3PRING)

*PARTIAL( <20 HRS.) OR NO SAMPLES:APR 8,8.10,
MAY 2,8,18,20,21,22, JUNE 1,27,28,29,30

FIGURE 25

CAPTURE PATTERN, COHO

BONNEVILLE DAM, PH#2 DSM SAMPLER

10

SAMPLE COUNT - 5,008

PERCENT OF TOTAL

O|mmmwmmm ; "““!

‘MAR18  APR1 T MAY 1 ° JUN 4 JUN 30

1888 MONITORING SEASON (SPRING)

=PARTIAL{ <20 HRS.) OR NOQ SAMPLES:APR 8.9.10,
MAY 2,8,19,20,21,22, JUNE 1,27,28,29,30

FIGURE 26 D-17



CAPTURE PATTERN, SOCKEYE

BONNEVILLE DAM, PH#2 DSM SAMPLER

12
SAMPLE COUNT - 288

10

PERCENT OF TOTAL

(R

Of

(2]

MAR 18  APR 1 MAY 1 °
1988 MOMITORING SEASON (SPRING)

e

JUN 1 JUN 30

«PARTIAL[ <20 HRS.) QR NOQ SAMPLES!APR 8,08,10,
MAY 2,8,18,20,21,22; JUNE 1,27,28,29,30

FIGURE 27



CUMULATIVE CAPTURE - SPRING MIGRANTS

BONNEVILLE DAM, PH#1 OSM SAMPLER

B ACCUMULATION
100

O
MAR 15 APR 1

1988 MOMITCRING SEASON

— YRCHIN —=3STHDO — QQHO - SO0K
FIGURE 30

CUMULATIVE CAPTURE - SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#1 DSM SAMPLER
MARCH 16 - JUNE 30

% ACCUMULATION
100

90 -
30 -
704 SPRING CREEK NFH RELEASES
€0 - \

50 1

46 A

30 -|

20 4

109
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0 . .
MAR 18 APR 1 MAY 1 JUN 1 JUN 20
18983 MONITORING 3EASON
FIGURE 28

p-19



D- 20

CUMULATIVE CAPTURE - SUBYEARLING CHINOOK
BONNEVILLE DAM, PH#1 DSM SAMPLER
JULY 1- NOVEMBER 30

% ACCUMULATION

JUL 1 AUG 1 8EPT 1 OCT 1 NW1 NW3 0
1988 MONITORING SEASON
FI GURE 30



CAPTURE PATTERN, JUVENILE SHAD

BONNEVILLE DAM, PH#1 DSM SAMPLER, 1984

o % TOTAL CAPTURED (Ns 22.0158) % TOTAL FLOW
3
25 1
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20 -
16 - 4
04 - :

B e~ o
0 rrverrrirrrriyr T rTeETrTia III'IIIT!I'ITIF rrrrTTirrTrrrirvTT T TTTTTT O

OCT 1 NOV 1 ' NOV 30
~— SHAD - PH#1 FLOW
* TRAVELING SCREENS REMOVED.
FIGURE 31

CAPTURE PATTERN, JUVENILE SHAD

JOHN DAY DAM, 1988

% TOTAL CAPTURED (N= 38,758) % TOTAL FLOW
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~— SHAD —— RIVER FLOW
FTGURE 32



